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Abstract— The demand of electrical energy is getting higher 

around the world every other passing day and India is no such 

exception. With limited non-renewable resources of energy 

to generate electricity, India is slowly shifting its focus 

towards renewable resources of energy like solar and wind to 

produce electricity. Here in this project we majority focuses 

on the design and response of the floater platforms which 

carry 5MW wind turbines as floating entity. A major 

breakthrough in the offshore wind turbine research is the 

introduction of mini TLP’s which are very much small and 

cost effective than normal TLP’s for wind extraction 

purposes. ANSYS AQWA a commercial suite of 

hydrodynamic programs, which is widely used in the offshore 

industry is adopted in this project to execute the Hydrostatic 

and hydrodynamic analysis. Lakshadweep locality is selected 

within two latitudes and longitudes latitudinal and 

longitudinal extent are selected according to similar ocean 

floor depth without much undulation in bathymetric data.   
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I. INTRODUCTION 

The vast deep water wind resource represents a potential to 

use offshore floating wind turbines to power much of the 

world with renewable energy.  Many floating wind turbine 

concepts have been proposed, but dynamics models, which 

account for the wind inflow, aerodynamics, elasticity, and 

controls of the wind turbine, along with the incident waves, 

sea current, hydrodynamics, and platform and mooring 

dynamics of the floater, were needed to determine their 

technical and economic feasibility. Wind energy is one of the 

most renowned source of renewable energy, with steep hikes 

in fuel prices, wind energy poses to be an attractive and 

environment friendly source of power generation. Most of 

world’s metropolises are near shore and offshore wind energy 

offers the obvious advantage of no land usage and probably 

more reliable wind resource. Thus the project aims to study 

the tension leg platform feasibility and response in various 

Indian coastal regions. Offshore structures should be able to 

stand up to the dynamic effects of environmental loads 

throughout their lifespan. Here we have studied the motion 

performance of NREL TLP wind turbine in Lakshadweep 

coast  

II. DISCUSSION 

The structure is very simple comparing with normal tension 

leg platform. The major part of the structure is a draft. Four 

spokes are attached to this specific draft spokes are lesser in 

diameter compared to draft. Tendons are connected to the 

spokes and they are anchored to the sea bottom straight 

mooring system is adopted for mooring. The structure of mini 

TLP is basically a six degree of freedom system which 

possesses the mobility in six different directions. The 

structure mobility in all the different directions are related to 

the type of loading direction of loading and also the other 

costal conditions. Bathymetric data that is ocean floor depth 

have a significant impact on the motion performance. The 

cable properties like the cross section and the stiffness of the 

mooring cable etc. are also providing a significant impact on 

the motion performance of the structure. 

 
Fig. 1: Basic view of Tension Leg Platform Wind Turbine 

 
Table 1: Specifications of TLPS Modelled 

LATITUDE :9oN to 10oN  

LONGITUDE:72oE to 73oE 

DEPTH(BATHYMETRIC DATA): 1874m 

WAVE HEIGHT:1.5m 

WAVE DIRECTION :N 2o E & S 2o W  

SHORT WAVE PERIOD:8s 

LONG WAVE PERIOD:9s 

WIND SPEED:6m/s 

WIND DIRECTION: S 45o E 

CURRENT VELOCITY:0.1m/s 

CURRENT DIRECTION: S  30o W 

Table 2: Location with Ocean Characteristics 

III. RESULTS 

Hydrostatic results obtained after analysis are as follows. 
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     Fig. 2. Hydrostatic results of TLP-1 

 
     Fig. 3: Hydrostatic results of TLP-2 

 
Fig. 4: Hydrostatic results of TLP-3 

 
Fig. 5: Hydrostatic results of TLP-4 

LOCATIO

N 
SURGE SWAY 

HEAV

E 

REMARK

S 

LAXA 

DWEEP 

TLP-1 

0.0002 0.00012 

-

23.256

6 

SURGE 

DIVERG

ES 

SLIGHTL

Y 

LAXA 

DWEEP 

TLP-2 

0.000625 

-

0.00187

5 

-

31.554 
 

LAXA 

DWEEP 

TLP-3 

-

0.001125 
0.0005 

-

31.935

2 

 

LAXA 

DWEEP 

TLP-4 

0.000687

5 

-

0.00062

5 

-28.75 

SURGE 

DIVERG

ES 

SLIGHTL

Y 

Table 3: Motion Performance Based on Graph 

 
Fig. 5: Panel pressure all TLPS 
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IV. CONCLUSION 

All the tension leg platforms vary in their performance at 

different localities Tension leg platforms which are named 

TLP-2,TLP-3 are feasible for the Lakshadweep locality and 

the other two ones fails in motion performance due to 

diversion in surge. In the past couple of decades, the offshore 

wind industry has developed from applications in shallow 

water to ever deeper, more remote locations with harsher 

environments. In these progressively larger water depths, 

bottom founded support structures become no longer 

applicable and floating support structures could provide a 

viable alternative. Hence this study will constructively 

contribute to deep sea wind extracting possibilities. 
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